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In the present study, it was revealed that human bone marrow
mesenchymal stem cells (MSCs) undergo senescence-related dif-
ferentiation into myocardial lineage during in vitro culture without
any induction treatment. This phenomenon occurred over the whole
population of MCSs, much different from conventional differen-
tiation with limited frequency of occurrence, and was accompanied
by change of morphology into large, ﬂat cells with impeded pro-
liferation which are the representative indications of MSC senes-
cence. By culturing MSCs under several culture conditions, it
was determined that medium type used and induction treatment
with 5-azacytidine were not associated with the phenomenon, but
serum starvation condition, under which proliferation is most se-
verely hampered, caused senescence progression and up-regulation
of cardiac markers. Nevertheless, MSCs gradually developed into
myocardial phenotype under normal culture conditions over pro-
longed culture period and heterogeneous populations were formed.
In perspectives of research and clinical applications, this must be
prevented for fair and consistent outcomes. Hence, a more biomi-
metic niche environment was constituted for hBM-MSCs by cul-
turing on a conventionally available ECM, as this phenomenon
seemed to have derived from the diverse nature of polystyrene
niche from that of in vivo environment. Consequently, cells cul-
tured on ECM regained spindle-shape morphology, increased in
their proliferation rate by two folds, and showed decreased ex-
pression of cardiac markers at both mRNA and protein levels. In
conclusion, these results indicate that progression of MSC senes-
cence may occur via myocardial differentiation during in vitro
polystyrene culture and this can be overcome by employing ap-
propriate ECM culture techniques.
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The aim of this study consisted of investigating the inﬂuence of
bioactive ceramic coatings of silicon substituted hydroxyapatite
(Si-HA) over the behaviour of the human osteoblast-like cell
(SaOS-2) line. Pulsed laser deposition (PLD) was the selected
technique to deposit the coatings over titanium substrates. Diato-
maceous earth and SiO2, together with commercial hydroxyapatite
were respectively the silicon and HA sources used to produce the
Si-HA coatings. HA coatings with 0% of silicon were used as
control of the experiment. The Si-HA thin ﬁlms were characterized
by Fourier Transform Infrared Spectroscopy (FTIR) demonstrating
the efﬁcient transfer of Si to the HA structure in the form of SiO4
4-
groups. The in vitro cell culture was established with three-
dimensional titanium discs covered with Si-HA bioactive ceramic
coatings. Cell attachment, proliferation and their osteoblastic ac-
tivity was followed up to 7 days respectively by, Scanning Electron
Microscopy (SEM), DNA and alkaline phosphatase (ALP) quan-
tiﬁcation. The SEM analysis demonstrated the similar adhesion
behaviour of the cells on the tested materials and the mainte-
nance of the typical osteoblastic morphology along the time of
culture. The Si-HA coatings did not evidence any type of cyto-
toxic behaviour when compared with commercial HA coatings,
although the proliferation rate was enhanced on the commercial
HA from day 3 to day 7 of culture. In what concerns the osteo-
blastic activity no signiﬁcant changes were observed for the tested
culture times.
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Silk ﬁbroin is receiving large attention for possible application in
medicine and namely in tissue engineering. Different processes
can lead to the fabrication of gels, sponges or nets that have been
already tested in vitro and sometimes conﬁrmed in animal tests
the attractive properties of this protein. Looking at bone and car-
tilage repair, ﬁbroin can provide injectable gels, able to promote
fast repair of bone defects, sponges that could be implanted or
inserted in the damaged cartilage site, nets that can be used in
hybrid formulae for more complex needs such as osteochondral
defects.
For instance, ﬁbroin water solution can gel after acidic, thermal
treatments or other treatments, these resulting in gels with different
rheological properties; sponges can be prepared by freeze-drying
and salt leaching with the formation of materials with various ar-
chitecture and mechanical behavior; nets can be formed by solvent
induced ﬁbres bonding or electrospinning, providing materials
able to induce ‘‘in volume’’ or ‘‘on the surface’’ tissue engineering
processes. In all these formulations, ﬁbroin preserves its ability to
induce cell adhesion and proliferation, and to guide tissue forma-
tion when implanted.
The lecture will overview some of the results achieved by this
research group also together with Expertissues partners as part of
the strategies of the NoE Expertissues addressed to the develop-
ment of natural polymers based solution for bone and cartilage
repair.
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